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DETAILED ACTION 
Response to Amendment 

Applicant's response to amendment filed on 12/29/06 has been entered. It is 
noted that the application contains claims 23-42 and claims 1-22 have been canceled 
by the amendment filed on 12/29/06. 

Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 26 is rejected under 35 U.S.C. 102(b) as being anticipated by Autrey 
et al (U.S. Patent No. 6,348,968). 

Regarding claim 26; Autrey et al discloses an integrated photoacoustic 
spectroscopy cell, comprising: 

photoacoustic spectroscopy cell (100 of figure 5) having a multi-layer structure 
(102, 106, 104 of figure 5) for receiving a gas sample (col.6 lines 21-26) for the 
spectroscopy cell (100 of figure 5) and having an inner layer (106 of figure 5 is shim 
material) disposed between top and bottom outer layers (i.e., first block material [102 of 
figure 5] and second block material [104 of figure 5]), with the inner layer (106 of figure 
5) being patterned to form a resonance cavity (center sample reservoir [120 of figure 
5]); and 
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a thin-film membrane microphone (i.e., a tranasducer is preferably an acoustic 
microphone [col.2 line 50 to col. 3 line 12 and col. 8 line 66 to col. 9 line 5]) formed on one 
of the outer layers (102 of figure 7) and acoustically coupled to the resonant cavity (120 
of figure 7). See figures 1-13. 



U.S. Patent »-ck t«,an »mtiwti US o<i.Mt B2 






Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 27-28 and 31-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Autrey et al (U.S. Patent No. 6,348,968) in view of Oberhardt 
(U.S. Patent No. 5,110,727). 

Regarding claims 27-28 and 33; Autrey et al discloses method and an 
integrated photoacoustic spectroscopy cell, comprising: 

photoacoustic spectroscopy cell (100 of figure 5) having a multi-layer structure 
(102, 106, 104 of figure 5) for receiving a gas sample (col.6 lines 21-26) for the 
spectroscopy cell (100 of figure 5) and having an inner layer (106 of figure 5 is shim 
material) disposed between top and bottom, outer layers (i.e., first block material [102 of 
figure 5] and second block material [104 of figure 5]), with the inner layer (106 of figure 
5) being patterned to form a resonance cavity (center sample reservoir [120 of figure 
5]); and 

a thin-film membrane microphone (i.e., a tranasducer is preferably an acoustic 
microphone [col.2 line 50 to col. 3 line 12 and col.8 line 66 to col. 9 line 5]) formed on one 
of the outer layers (102 of figure 7) and acoustically coupled to the resonant cavity (120 
of figure 7). See figures 1-13. 

Autrey et al discloses all of features of claimed invention except for at least the 
inner is patterned to include buffer cavities on either side of the resonant cavity. 
However, Oberhardt teaches that it is known in the art to provide buffer cavities (22, 26, 
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24 of figure 14) of the inner layer (20 of figure 16) on eitlier side thereof of the top and 
bottom layer (10, 30 of figure 16) and one or both of the top and bottom outer layers 
(10, 30 of figure 16) being patterned to include a portion of the buffer cavities (14, 12 of 
figure 1 3) of the top layer (1 0 of figure 13) on either side of the resonant cavity (22, 26, 
24 of figure 14). See figures 13-17 and 19. 



U^. Pateot Mar i» u*> Smm u tf » 5,1 10,727 
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FIG.I6 ^ 




It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine device of Autrey et al with buffer cavities on either side 
thereof and one or both of the top and bottom outer layers being patterned to include a 
portion of the buffer cavities on either side of the resonant cavity as taught by Oberhardt 
for the purpose of performing accurately and reproducible coagulation assay of sample 
with minimum sample manipulation. 
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Regarding claim 32; Autrey et al discloses all of features of claimed invention 
except for the layers are silicon wafers. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine device of Autrey 
et al with the layers are made of silicon wafers, since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 31; Autrey et al discloses the microphone (170 of figure 7) is 
acoustically coupled to the resonant cavity (120 of figure 7) through an acoustic port 
(185 of figure 7) in communication with the resonant cavity (120 of figure 7). 

Regarding claims 34-38; Autrey et al discloses all of features of claimed 
invention except for the top substrate, and bottom substrate, and inner substrate are 
silicon dioxide and gold alloy which are deposited on the top substrate, and bottom 
substrate, and inner substrate. It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to combine device of Autrey et al with the 
top substrate, and bottom substrate, and inner substrate are silicon dioxide and gold 
alloy which are deposited on the top substrate, and bottom substrate, and inner 
substrate, since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 39; Autrey et al discloses all of features of claimed invention 
except for the substrate are silicon coated with one of titanium-gold or tin-gold alloy and 
further including the step of using temperature and pressure to form a gold-silicon or 
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gold-tin eutectic bond between the substrates. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to combine device of 
Autrey et al withthe substrate are silicon coated with one of titanium-gold or tin-gold 
alloy and further including the step of using temperature and pressure to form a gold- 
silicon or gold-tin eutectic bond between the substrates, since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of 
its suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125USPQ416. 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autrey et al in view of Oberhardt as applied to claim 27 above, and further in view 
of Ueno et al (U.S. Patent No. 6,600,558). 

Regarding claim 29; Autrey et al in view of Oberhardt discloses all of features of 
claimed invention except for gas inlet and outlet ports through one or both of the outer 
layers and into the buffer cavities. However, Ueno et al teaches that it is known in the 
art to provide optical cell (7 of figure 3) having gas inlet and outlet ports (figure 3) 
through one or both of the outer layers and into the buffer cavities (figures 3-4), It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to combine device of Autrey et al with gas inlet and outlet ports through one or 
both of the outer layers and into the buffer cavities as taught by Ueno et al for the 
purpose of determining accurately of quantitative concentration gas. 
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Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autrey et al in view of Oberhardt as applied to claim 27 above, and further In view 
of Drzewiecki (U.S. Patent No. 6,286,360). 

Regarding claim 30; Autrey et al in view of Oberhardt disclose all of features of 
claimed invention except for the thin film microphone is a piezoelectric microphone. 
However, Drzewiecki teaches that it is known in the art to provide the thin film 
microphone is a piezoelectric microphone (col.4 lines 54-63). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine device of Autrey et al with a the thin film microphone is a piezoelectric 
microphone as taught by Drzewiecki for the purpose of low cost pressure drop flow 
element, the pressure drop across which is related to the flow rate, density and viscosity 
of the gas mixture. 

Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Autrey et al (U.S. Patent No. 6,348,968) in view of Moecki et al (U.S. Patent 
No- 7,034,943). 

Regarding claim 23; Autrey et al discloses an integrated photoacoustic 
spectroscopy cell, comprising: 

photoacoustic spectroscopy cell (100 of figure 5) having a multi-layer structure 
(102. 106, 104 of figure 5) for receiving a gas sample (col.6 lines 21-26) for the 
spectroscopy cell (100 of figure 5) and having an inner layer (106 of figure 5 is shim 
material) disposed between top and bottom outer layers (i.e., first block material [102 of 
figure 5] and second block material [104 of figure 5]), with the inner layer (106 of figure 
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5) being patterned to form a resonance cavity (center sample reservoir [120 of figure 
5]); and 

a thin-fiim membrane microphone (i.e., a tranasducer is preferably an acoustic 
microphone [col.2 line 50 to col.3 line 12 and col.8 line 66 to col. 9 line 5]) formed on one 
of the outer layers (102 of figure 7) and acoustically coupled to the resonant cavity (120 
of figure 7). See figures 1-13. 
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Autrey et al discloses all of features of claimed invention except for the inner 
layer being patterned to include an openOtube resonant cavity with buffer cavities from 
on either side thereof. However, Moeckli et al teaches that it is known in the art to 
provide photoacoustic detector (1 of figure 1) having the inner layer (5 of figure 1) being 
patterned (figure 1) to include an open tube resonant cavity (6 of figures 1-2) with buffer 
cavities (figure 2) from on either side thereof. See figures 1-9. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine device of Autrey et al with the inner layer being 
patterned to include an openOtube resonant cavity with buffer cavities from on either 
side thereof as taught by Moeckli et al for the purpose of reducing signal-to-noise ratios 
in photoacoustic detectors and other gas sensors to maintain an adequate response 
time to changing gas concentration levels. 

Regarding claim 25; Autrey et al discloses all of features of claimed invention 
except for the layers are silicon wafers. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine device of Autrey 
et al with the layers are made of silicon wafers, since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 
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Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autrey et al in view of Moeckli et al as applied to claim 23 above, and further in 
view of Ueno et al (U.S. Patent No. 6,600,558). 

Regarding claim 29; Autrey et al in view of Moeckli et al discloses all of features 
of claimed invention except for gas inlet and outlet ports through one or both of the 
outer layers and into the buffer cavities. However, Ueno et al teaches that it is known in 
the art to provide optical cell (7 of figure 3) having gas inlet and outlet ports (figure 3) 
through one or both of the outer layers and into the buffer cavities (figures 3-4). It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to combine device of Autrey et al with gas inlet and outlet ports through one or 
both of the outer layers and into the buffer cavities as taught by Ueno et al for the 
purpose of determining accurately of quantitative concentration gas. 

Allowable Subject Matter 

Claims40-42 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious a method of fabricating a photoacoustic spectroscopy cell comprising all the 
specific elements with the specific combination including of step of the substrates are 
silicon and wherein the step of acousticallv coupling a microphone to the resonant 
cavity includes the steps of: depositing a piezoelectric thin film onto one of the top and 
bottom substrates: etching and patterning the thin film to create an acoustic sensor: and 
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forming a port extending from the acoustic sensor into the resonant cavity in set forth 
limitation of claim 40. 

Response to Arguments 

Applicant's arguments with respect to claims 23-42 have been considered but are 
moot in view of the new ground(s) of rejection. 

Applicants arguments filed 12/29/06 have been fully considered but they are not 
persuasive. Applicant's argued, pages 7-8, that Autrey et a! and Oberhardt, and 
Drzewiecki, Ueno, and Olsen references does not teach or suggest "an open tube 
resonant cavity with buffer cavities on either side of the resonant cavity. 

This argument is not persuasive. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
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references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 

Applicant's argued that Autrey et al and Oberhardt, and Drzewiecki, Ueno, and 
Olsen references does not teach or suggest "an open tube resonant cavity with buffer 
cavities on either side of the resonant cavity. As stated in above Office action, Autrey et 
al discloses all of features of claimed invention except for the inner layer being 
patterned to include an openOtube resonant cavity with buffer cavities from on either 
side thereof. However, Moeckli et al teaches that it is known in the art to provide 
photoacoustic detector (1 of figure 1) having the inner layer (5 of figure 1) being 
patterned (figure 1) to include an open tube resonant cavity (6 of figures 1-2) with buffer 
cavities (figure 2) from on either side thereof. See figures 1-2. Thus, the references are 
considered in combination, the recitation of the claims would have been obvious 
suggested. 

For the reasons set forth above the arguments, it is believed that the rejection of 
the claims 23-42 under 35 U.S.C 103 (a) is proper. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tarifu Chowdhury can be reached on (571) 272-2800 ext. 86. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



March 16. 2007 



Sang lusfeuyen 
Primaly Patent Examiner 
Art Unit 2886 



